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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a new method 
for producing a semiconductor substrate having a surface 
metallurgy-feature free from defects as a whole. 

SOLUTION: Concretely, a ceramic green sheet laminated 
material, whose surface is protected, is obtained by 
using at least one surface layer being thermally 
depolymerized. Further concretely, before laminating, a 
surface film being thermally depolymerized or 
decomposed is put on a stack or assembly of the ceramic 
green sheets and adjusted to fit to the surface form of 
the green sheets 20 during laminating. Thereafter, the 
green sheet laminated material 65 having the protected 
surface can be sized or diced without forming defects. 
Since the thermally depolymerizabte or decomposable film 
is thermally depolymerized and removed by firing in the 
sintering process, the film is easily and completely 
removed and thereby a ceramic substrate having the 
surface free from defects can be obtained. 
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•e. jRI^B##U>' (9&E b) Ti^ftJl 5 0%«r®x*, 
iO 1 2 ] mrK*MS«jt1*ii5 J: CK|trIB?ft/S»& pT 

31 «rS5*«!^«fgf^*», r;^5-^, if 7 7. 

-t^ 5 y ^iO-'^'^X • -by 5 y ^'tS^ 

[W^JSl 61 ^fB^3l»^1g*», -t^^ y^^lS, ^ 
S-t7 5 y>S«, is J:t>'*-v;^. • -by 5 -y ^*«75»ib 

[W*]I1 71 ^I5S!tS?S^^rBB/55•(l?^Bl4•§75^ 

40 '&!^^^^tfri"j;i'»^#;7)»<bsl«$tL-&, W*Jli 5 
^^a$7•^J^*S■^flI, T^"J • p< ^ u 

[«*JI2 01 ^iE«ilia;^^lHl/Jf«BTSg^:^Af, nf 
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x\ i&.mm^v (%Eb) m^i 5 o%im^^. 

-Tf;', J'>5'-X-r>', if 7 7. • -y ^) y V ^ 

10 0 0 1 1 

[0 0 0 2] 

<Og§#&UJ:0. /J^S^tLribM), massif LTv>^o 
a5n°n<0IlS t ^: ^ l$»^§ffiSiJ L , t T^^i" S C t tc 

C fx O 7 > r A < * 1^* L T^D°B o/F-g-tS 

10 0 0 31 ^mw-m^mmiimsi ^escAuiTti-* 
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#S-t7 5 yi' (MLC) *v'jL-;U^rfM-r'&/-«!>U 
10 0 0 41 Ja.T<OSiW(4MLC*v'j.-;V{COV»r4T 

[0 0 0 5] ML C*vi-;Hi®-t> m^^S^fiS'ti 

O) ?r*L, ^<r)tz>bZ.ixh(n^ -y -i-if^tiiWitk^^ 
-S-J^-SttJi^^S ^OJ:T«:SSliH6^ v7'«:iR^-rSfc 

^i^(7)^'|-gB7v;il:ti (I/O) 
$ <b V i - ;u i: ^ •> -/(OM:^?*' t> (7)#^# (C:^ # V >^ 

[0 0 0 6] -t^ 5 y i'^ISfTJlfita^Jtlgl^li, -t7 

y-'^il?iiJ^tS:?iS*-^tf -t yX-yif-7.yy)(r>y')->- 

-y-^-'i-if-v 3 >t ;t:(ix? 'J • -r ;^ 4- L T 

u - -> 3 > t fct±-if V > ■ BB-^ . fig^ 

Hi-, «<i^S^aiJ J:0^*«S, ''<'r > 5^<0^*fe (burn-of 

f) , isiX>'mm^j:f(r)WA'^-f)^^tfi:ho 

it. mikLi-z-ty 5 y ^ojftn-**-tetzSHJH;^t>, 

•C% 75>^t)<7)^5:0«S|*$^^/^^^^^i|:L (rework) i 

fSTco uv-f tL74» S tiM::^<OJ[f,H c: 4- o T v» ^ „ 
[0 0 0 7] L;4^L3f:%^(i. a^OF^t:^^';-> • -t 
7 5 y coSS^^a L, WSv»iJ J: y^^^" 1" v > ^ttz 

lti-^!itS«lf^t LritBgi-*> Wf-M-^'^tfzii^m 

S-filL, «**IL*-5 (burn-off) ^t^H-TO < 4 C t 
[0 0 0 8] 

-5.0 

lO 0 0 9] -t7$ •yi!':*:#:oa 

mitzli^-7.Y<r>-f)VT'^y. *^VM±-?-<7)M:^$:ll 

[0 0 10] :$:|ieg<Olfc</)i«)(i> *DXt:J:-5>i);:fi1?:!)S 
• <Stft'1-4 tz>b\.z. -t^^y^-^^'J-^-v-ha 
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[0 0 111 ^^^<o^hizi&ff)Bmt. nm. mm 

[0 0 121 

[0 0 131 L^wTi^o-C, 3^l§?g<o— BWi, 'p^£< t 

fSf 4:^fe-e*or, (a) frl5*i#is«it-homea 
») , A'-:>mk<r»^m<r>miz^m'^<nmti^^-riz 

( b ) BfrlBgifi?S^'Brt6/^pprtg;tSc;5^-4' <tiy- 

[0 0 141 ^^m(r>m<D%mx-ii. 'pu < 1 1 1 no 

[0 0 151 

[ISWoiiifeoff^Sl HI {cg^-fiot;, ^igL?t, S 

^'^li*^^^*^ 1 5 . ii#-t 7 5 y ^ 1615 1 5 (±, ± 
®1 1 iJJ:irF® 1 3 SrW-r-S. 1 @J-J.±<Oli^ co-t 7 $ 
-/ ^ • V- 1 0 S:«x.'5o ->- H 0 (±ji 

(^t^^:roia-&■v- h i o ti^— <o*tip|-<^#4^cSBi 

2?rWt-?>o ^t^SPl 2(±, ^ 1 0 

<r>tz>b{z^m^i\.i>o ->-H 0«:iJOX-t--i)i:§, 
*fc(±5ftM-l 4, 16, 1 8.<0^^-ri^*»SfJ(±i-'<r*^ 



(4) #^ 2001-2475 

5 

^*gl 50Rffi±(:ft»-t'i)C tTj'-^O'bnTV^JS,, 0 1 
lc^-rJ:otc> S^M-l 4(±-fc7 5 y ^ • V - h 1 0«0I^ 
mu, tS^l 6(4»iSl 5W^M1 l<7>±Tt-, i^^-l 
S(±ftSl 10±t;#*i-^o S^ICioTti^lSl 5 
<7)$ni 1 <#^-t*7^ci6, *2^-i soioJ-^ 

c>'l 6<7) J: T 4'-?-Of&<7)tiT-(i, -t7 5 y 1 o<0^ 

14, 1-6, 1 8<ov»-rn*>*;t(4i-'<-c«-Efe*i-*:^ 

ftcou-toii, Wiia<^mmtim<r>\.^-rix-AHzi:i>ii(r)X' 

ixlf^cPj-r, i^^S 1 0 t ^'jJi^Sl StTJllAI-fJS'J- 
[0 0 1 61 ESH- 1 4, 16, 1 S(r>^^■rM-tfz^±■t 
-<x^i. m'^<r>m.mizj:iommi 1 axvi 3(r>±{zit 

20 <r>ztx-i)h^ z(r>in^£mmm'^x\ -mz^7=.-/ 

i'<06SM-34*lfe±L, cnc><0fiSM-(±3fe;tSl 5 0«®1 1 
i5J:l>'l Z<0±M^zm*>. #*i-*o .lO^'U-vttJffif 
XS-CIl, ^^'J-v • -t^ 5 y ^'Jpc^l 5<0S;j$^Bf<0 

>ti4, 16, 1 soiasti, i&^i--5)iftKu{i, 

_> . J, . X J' y 1 OOi-^ft:/^^ V^^O*"?;^ 
ie^iajSi •)(±^*>Ui^v^o L/>:**oT, SSM-l 4, 1 
6, 1 8<7)v»-r*t7!»>t /c(±-r-^r(i, ^«1 5±tCi§T 
•r-2>t, ^tKl 5 0RM1 1, 1 3<Oi/>-rtt75>i/c<4M 
iO :fr<0±{C*«,*t#Sri§fil! (fuse) i-«.ffl|6j*fft-5)o CO 
JiT'S^CTT-d, 5Sn-l 4, 16, 1 9,(r>^^-frii}^ttz[t 

i--<rt4, '^^$^1, s®i 1, 1 3cov^-m75^i;t:(± 
il:^ro±;^, fftti-*oriife14o*>^$)f^i9)^,> ^'Tv- 
oiffiicjggjiL/^-e^A •y^'OiKT-i 4, 16, ISO 

^^■fM^ttz^t-t^xm-^m-t^ho ccotiT-14, 1 
m%m^£ t\ m.mk<r)wmzm.±^j:f^mi:±\:.i>wM t 

i;*oia^l4, 16, 1 8**Bl!«L^wft«l 5(4, it 

[001 71 ;;;t;ia 2 a xi/m 3 4r#BB-r ^ i: , a 2 14 
1 tzumwciio-t 7 I y ^<r>{r^)-> • h 2 0 

::^^;< t ^, ittorv-v • V- h 2 0, fzt^im 

\\ tfz(±W-^->'ty 5 y i'0^^';-> • v- h 2 0<4, 
$'bUl*!!:*;tl4ttSc^O#, i-=5rt)t,#^mtli^2 2 
. ^^^< t t HiOiT*.tt#, ^ ^7-fXfIi^2 6 0 

<,>-r^X7)'S ;^cJ4ffi:^7)*fi^*pn, ^S14i*fl-2 6 tr-fc 
7 5 y i'Oyj • V- I- 2 4(l:9-iiJSn*o *«2 
50 Slittz. ;<f7^X^ivtz^iS.2 eOfflU, gf^tg 
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7 i -"f-X 2 8. 2 9i-^tti)<^X'i> i^^o :^9'7iX 

[0 0 181 I13l±, ll2<OS^.3 -3 {ifdo^tffifSHI 
•C, 'PU < tii \ ->tt<r> 9 ^ ^ mt^^. St-i^aia 

ttz\±^fi~iLx^'^^tz'{mm\.x^ikmw^2 5 1 l 

fw. \ -J 9 ■ • V- h 2 0OX5' y 

i^i7nirmx'hi>o ^^mz.it. y) ->• ->- V 2 0 
<nx9-j{^{t. SffiLyiS®2 1 J3J:0'2 3 l^pfJ' 
9^X*S2 2 «:#-r<&^'^r< t <> ltt<^i^U->' • v- 
h 2 • v-b2 O^a^K^a 

[0 0 191 ia4J±, ten- 14, 16, 1 8<!0v>-f«tji» 

t tz it-t^x<r>mm u#Eisi- -I. FpI^ * mm-t ^tzif>\--.. 

1 j3j;r>'2 3«r*L, p< J'9d'XSin7tlHt2 6 

*MU;^ ^7'1' X$n^JV^Mit2 2 75^^(5 o T t ^ < 
T<) J:v^ i^^< iit l^<r>y')-> ■ y-V 2 5ii-h 
Jt-So 'Xt-« • •>-hOX5' y^'2 5S:, iP^i: 

<ttl ISc0?ft^S?p:t6^S-g-f*:O±aSfSiIS 4 1 t . 
il'-'i< l^<OSft5^fi?pr*6't£^#:<OTa5«S^4.3 

5 ? y J' • • V- h 2 Oi:%m-t^fzi(>. ±gC 

«fS®4 1 i:TS|5ffSS4 3 OW:^*^. r"J-> • 
h 2 0<7)> ^9^X$n;t:^it2 6<7)::j/=fc< 1 1— 

[0 0 2 0] laSJi, ±Sr>i3J:a'Tir>1*lie4 liiiiV 
4 3 **-t*;^^ -7 ■ V- h 2 0<^« 

mm^ 5, 0 1 TTi-o ±ui^mm 4 1 1 tsu^s^ 430 

MIjAK mS.2 5 0a®2 liiJ:Z>'2 3 U-tn-pnS* 
i--Sc:i:UJ: S4 i fc4 3<r>^^-rtii)^tfzUmi7 
-t^ 5 • ^^u-v • h 2 0Oj» i'^'f x$ 

tifjffli^ 2 6 e (i < ^^t-r. 'im<r>mj:x' t-o <t ^ ^ 

5St>t3i'*b<>XU-> • V- h 2 QtrmfX^m-tiZt 

[0 0 2 11 [16(4, m§?^5 OA-t^Whixfz. y)- 
> • ■ii-'f 'J>{fLfzmWL6 5 Sr^-To aSll 5 0<04?'U 

4 . 6 6 (4, 4 1 i: 4 3 ff>mm±<r>\^^-rtl^'tfz 
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6 4 1 6 6o«.^-f^i7>»s>'>:f4iig:^(4, »mnm^j:^mm 

4 1 t4 3 <r>\^^i'tiii^tfz(imif<r>^m±A^h. y 

y>if, 7.^v-\d.>ir. ISIStiPX^f, ^ntnUW 

4, 6 6t^t), fOJ:o^rfifcn-6 4, 6 6 "{>f^Sc<0«fe 

10 [0 0 2 21 E!7<4. f*S®4 1 i: 4 3 0v>-rtt7i>t /'c 

«7 5 0iSS-gftOv>-rn74^S fc(4(i5:^<7)Pfl(l, 
Lf^^^T-^#c>i^^c, ^$SL/c««7 5 ^Tj^i"., ^ 5' v 
X^n^v^ffllt, •t^t)*,#2 2(4, >^^^^tzWSLl 
2i:^fc«9, CO«aj(4^^<?)f^^<0Ktr|S^*Lr<>, 
Of S^LTl, iv^o ^ 5'7'1'X$.nf^^ilt2 6 14, « 

[0 0 2 31 i^'J-> • ■>- H 0 */cJ4 2 0O#iH- 
{4, v> < o*»S:^{ftUf, r ;W 5 :^, • 7 "J y b 

i-*; tTj^W t Lv>o •yi' • X7>J-j3j:t>'i^'J 

-> • ->-f?i2!!i&<?>iRS(4, ^fl#-Cfflfto:^ffi{cJ; 

[00241 ^J'7v-/N*J'->26S:Xi"J- VEPSIJ 

■r-5.<o{C'(56ffl-r4»i5i4i=m2 6«4, ^Ko7>>s-^{fn 

Lv^o LtS^L, t 7 -f -•^^<0v>-fiX/*^i/i(4 

io M:^(-«ffl-f-&2l!:«tt*t#2 6(4, i^-ttfi.-e^oTt 

en«ffl#f4-, •t^*:>*>^-X h 2 6(4, aiK#T-®iaO 
[0 0 2 51 S!i55-Si^k^:±Sr>^ J: aTSCffilf ^ 4 1 , 

4 3<ov^-fn75>t /i(4M:^^*-r^, m<i^3:-ce5:lt/^5r' 

'j - > • V - h • ;^ 5' y ^ 5 0 (4, T 'f V :^ 5' -r -f y ^' 
E (isostatic pressure) , (hydrodynamic pre 

ssure) , ifw(4}lSU (hydrauric pressure) t', ^ 

^^) i:*coaift:^^A L T r -f y X 5' f- -f y E ^ 7j> 

un'^i^^mo^>-mi)-tfzim:^tKiz-Lfzi) . zti 

i 0 ^:^ft*5 i o-'^S(4, S^lf T-S^o t COT-* 19 , 

7ti:x.(f*Sl#8¥»5 7 4 6 8 7 4 -f-iJ i 

5 7 8 5 8 0 0-f-|gSB»(rffi«$nTv>^<, *)-5,«/lX 
50 g-e(4, r-bvy; t yt:(4^fi4rf^i:x.tf*?»7 5"CUin 




[0 0 2 6] mmi3xv-">r^ >>iri'^mk. ±%iiiii>' 
[0 0 2 7] p^M-^m.^£msm A 1, 4 3<oi,^-rn35' 

1*S@4 1. 4 Z <n^.^irixi)-ttz{m^it. ^^14 

''^o tTt:, ffiil^4 1, 4 3 <7)v»-f^X/6^i/i(iM:^(±. 
Eb (5SHJfB##l>') 75^1^ <, nmm<r>Eiil • iSl^^^X' 

S'5tC'»-IS^ft6^§4 1, 4 3cOv^-f^^A^ty^(iM:^ 
<i, ^1 1 0 0X;> »iL<«±*53 5 5 O^^mX'W-AZX 

-&'£:>ll7>^*'5>o -055-ft|pTHfe'Sr)l4 K 4 3 0v^-rtt^> 

<, -fir*?*., «SlD:^Srfl^L, J4;--ir)E:^3^*4r4- 

[0 0 2 8] *§fe?gUJ:^ffisfi3<tt>'S^*-^<-l-'f 
t L-C<0SM&^4 1 , 4 3 <Ov>-ftL*>J ;t:(±li5:^«::jS 

J' i"J ^I'KJ^^'I', :i 9 i7 ^) )Vf^-r^)V^ Ti"; 
p< 5' i"; :^ 9 9'] V ;^ ^' 

U V ;i/ :t n y ^ ;u 4' t'TJ^b K'* $ H ^ S , 

<Oif7 7.nnm& (Tg) {±*Sj7 or^iST-^t), ?I5R 

3 0 0-^8 0 0 N/mm2cO$gST-* 
-5.0 ^S)i4 K 4 3<DV»-r*i.7)'i;t:(iM:^(±. fSgE 
75kg/cm2(2500psi), S^iS 

«***?j4 5x:--«i)9 ot:tv»oy:i, «)goiaK*3j:ofE 

5ft5i?cO!l5v^'{>OT-*^-£>S***-i.o 4 1,4 3 

<^v»rtL*>S/c(±M:^(±> l»:^?S#85: (TCE) m'^l 
0 0~*tl2 0 0 p pm/*CT*>-5w t7>«<fi H'*, t 

ffim/i4 K 4 3<75v^■rn7>>ifc(±w:^;>^ 

* »Si3 J: yfg^:*- - / <- U'f t L T <0 r i"J ^uS^ft: 
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[0 0 2 91 $ <b(C, mSMA 1,43 Oi^^-f^tjJ^f 

4 1 , 4 3 <r)^^-fM^tfz{i.'m-H<r)WL±W-Mtm 
0. 2 5mm (1 Om i 1 ) *?fiT-^^te:<57>«S>^o 
[0 0 3 0] SBiUJ:;&f|?»^pr*6'iS4 1, 4 3«0v»-r 

i; ;i.Kjc^;u, ^ iJ p< ^' J"; ;u^7* 

SS')?!^?^!!, Tg*f$5j7 ox:*}?!, UtL<i±m2 5 
t:-^6 5t:o^HT-*)t), ?l?ft5*tt<iSi<i*ij3 0 0- 
iK;7 0 0N/mm*<7)«H, *Fi t < <i-C'*«j3 5 0-1?; 
20 6 5 0 N/mm2<0^H*'J>c 

[0 0 3 1] ^^m',^i:i>m^m^7 9 )vm.^mt> 

^Ti-*filftLyt:JiSM-*«SH<0^PSlcJ:-&#i?J)<7){g:T 

(b) ia5ia-t-saicfi?a-g-L, J3S^ig<o*ii^x-, 

30 4-<BfifeL*-&o 

(c) 7 9 >) ii^-A^f^cDt-^^-u-m^ ^m-thcr^) 
->•->- Ki'^-x hT-;^^"; ->enwL;'^7 -i- 

(d) 7 9 )\^-K^W(nf^miwi^m~ i. '0B:^7--'>' 
ttz{tQ7.7--v' ( - ®f t L , -if-^m i.-S-hmM'Titzisb^ 

( e ) ML C3l1g»S^O««]Et» • fiS^frT-, -t^ 

[0 0 3 2] :$:|§^Ui^TJ"J ;i'm»#:;4' "b If « $ 

• ^ 'J ^u^i^^u^tfi-g-^, .-K ^ J' ;pg|:/^ 
^ J' Ji'g^i^jw • > i"; • > J' 

50 [0 0 3 31 r^';jn:-g-ff«:±s!c«-fc-r4«ssij7^ 




^IWA. 'ft«fi*?U(4T'i:if> (DuPont) 5>"b-rtTig$tfCv» 
^^-f -/QL^^^J v'J-X, >'<-<77yi'X (Pyralu 
x) Sin'&LFOlOO, LF0200, iBXimiM-ti> 

[0 0 3 4] 

[0 0 3 5] ^t&09 1 

[0 0 3 6] l-9->-7';i'-e, > J'^'fX^iXTt-t^ 5 y 

;^;o '^t;^ i?<iV*^ 2 5 - 5 0 // m<OT J' 'J 
iffi:*t-tS»^ffl14«»?Pj7>f ;UAQL 3 5 0 O SrX 
5' i' o±Mi5 J: tTf® (i#«$-tirfco W-^ih 2 5-5 
0 mOlSS««i?JSfe^ffl1±7 -f ;W A 4 1 , 4 3 OV>-f 
n7>^S/w(±M*S:v 7='i:4^> (DuPont) A^hX^Lfc 
cw^-f ;u/»(±^ia-c*s;2 0 0%o#z>'4^i-ci: 

[0 0 3 71 ^^CtZCcor-tVT*'; )1^7 5/i mO.-K 

3 0) <Ot|'US§, HSJCLTk- h •>-Jl'L/i<, C<r) 

-^z US' ><o^(i. • u 5- > • 7 -f 

;i/A&->- h (Stevens Urethane Film & Sheet) 
• ri-XSrfflv^T, IE:^3i;j3 5 0 k g/cm^ S« 

[0 0 3 81 mmik. mi^im^h-^>otiiL. . 

/Co f5^se«p?fij7 -f 4 1 i3 J; i>'4 3 (±, *«@<7)» 
«5 0 (:A4?t;4g«L/>:«lifS&Sl7 -r ;uaS:?FML/jo 

i^r^m-Vii, «S««Sij7 -f JUA 4 1 is J:t>*4 3 0±U 

4 1, 4 3 (7?t>-rtL7)'t /:(JM:^*f. -t-? 5 7 

^S«7 5{:^iS<7>.ffle5(i5:7)>o/>:o Xi^.*m^^55-*«- 
*f (XPS) {Ci i)«®<0^*f«rffo/ci:C^, S-^fl: 
+ - ^ < - b-ft ; e S i- -5. f <7) ± T M^^S ^) 1. lb n ^ 
75>o/co i/:, ^m^SS:^*-r^/c«:)U, Leco^ 
«j5-*f o /wJ»*. f CO J: d ^'|.6|57i» (b <0^iEO^8!|; 
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[0 0 4 0] ^tfc«c0lJ2 • 

a*:)iii ttZ-SBSSM-^S-* L /c 5^ 'J - > • •'t- 'f V > i'- 

4 1, 4 3<r>yr^-rM-ttz(mijt. 

iO [0 0 4 1] ^ifetRI 3 

-i-#;?:±fiS;^ti--5.Si^^^|l6^«M7-f -f^*? 

p<75/-f^ 7 7 y X (Pyralux) SiiJ t LT-Ti --K 
> (DuPont) 7i><b7fTSES*lTV»S)5*-2 5- 5 0 /umO 
LFOlOO, LFO 2 0 07-f ;PA-&'|^fflt7to 

•t:7 5 y i'®<7)T-t>7''JS-«**ia, «Sfi!=+ti«v» 

/Co 

[0 0 4 2] fl!lUS*#.L/cT5"; ;WK*-^^7>»<pBl^$ 

20 ti/:lftSlfi^Brtfe/5^J¥f^iil'i7 -f ;^iU(4, r*";;!-^ 
f/:(±Cixib<0!fe3ia«I?fi^»3j'<bf'^SiSL/:o -tie, 

hif^2 5/<m4>«/^L*^l 2 5 // mO^HT-*^ t , 
#Z>'An 5 0%-*^j5 5 0%T-*)-i>C: t, iSil^l^i'tt^ 
?^7i**!jO. 3 GP at:**^i;7j*«Jf<bH*o 

[0 0 4 3] \^<Ty'y^h.tLXii i a-'^^mii^i&Pil 1 "eiJi^g 

JO r-? ^^{4<)^|<,E^>i^•r, ««L/:SE®7-f ;i.A75*x 

<; ->enWL/:7 -r J:j>*-fc9 5 y 

[0 0 4 4] 4 

C<73^iSta|T-(4, mSffi:^t?S)l7'VX;i^e>ftf^L/cJ-JL 
*iS0IJ.l t|B]#0:^ffiT% f*S@4 1, 4 3 0V> 

a<^a^a, m^L/co «®(40E:b*!j3 1 5kg/c 
40 m2 , iaJS*t 7 5 S-Cff o /Co SS«jS4r^ac L/C t ^ 

^ , asftii^' ^> , f^SEo X - > • •'i- ^' V > xf^nf 

x^";-> • XU y-r-f >XL/:7-f--f--\'iJJ:Uf 
■t7 5 •y5'(4S^L/-:ftB7i-;i/A4 1, 4 3 <Ov»-f fi 

[0 0 4 5] t fci6t LT, :*:|g^<7)«gc;UMLTJ^:lT 

<o^a*ias^-r*o 

[0 0 4 6] (1) ft^^PilSn 7 -f -^1- 5:^.1-4*^ 
$S«itflJSr«S-r'5.:^aT'*cT. (a) frlE^^^S 

ii#±ofl{rie^®7-r-f^'r<o±ji, ^M'^^^^/^ 
50 Sl^fil'SrBSrgKXf-yXT-^or, affiJft^S-S-^fife 
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•So 

(2) tjrge*«i«t«jSi**»*S*l&«T'*-5., ±ffi 
(1) i:lB«o:^rrio 

( 3 ) m^^mmm^m^^mwm^r'^ o . itie«« 

i,, ±fe (1 ) uie«<^:^s. 

( 4 ) mu^mmm^i^A''^^^^ < ti>2^<r>-t9 s. y ^ 20 

• j'-'j ->•->- hTixb'i*), l±**ira£s tfldffii^'t 
<bi> 2*S:<o-fe7 5 y 5' • -> ■ V- 

±IE (1) {cK©co:^?io 

(5) mii.^MS.'fBJt^y»m'sit&^j:mAK -l-.^.-KU-r 

r^'J/l'*##:;5»«bSli9$ix*, ±IB ( 1 ) (-IBfS^O;^ 

T'^^i', njiz/ji if ^ ') )um.y'^^^yf->^<7)^n$-<r> 

(7) mMmmm.^^my»m'^m^£m(r)muK 

;l'*a'^#> T i"; • fr ^) Jl-m • ^ S' 

'km^hKc^W*-hMii^ilxi>. ±fB (1) UIS«<;):^ 40 

So 

(8) «ri5lft«¥fi-&^*fe/^»^A6^S**, QL 3 5 0 

O^^y -( fVAHlVr-'^^-y • y y y f 7. • 'y^ 
-Xtoy-f ;P/.LFO 1 0 0, L F O 2 O :fcJ:t>'F 
RO 2 0 0*>'c>'i'&P*"ba«$n*. ±IB (5) (CfB 

(9) |^rfBj!3Px'b^^-^)SHE:^*^ 7 5 k g/cm 
2 («Jj2 5 0 0 p s i ) *ii-C*^, ±IB ( 1 ) IZfB« 

(1 0) ^fBiDx<btt4«§E:t>A*. 7 5 k g/c 50 
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(*^J2 5 0 0 p s i ) €r®x.-5., ±IB ( 1 ) ICfBe 
(1 1) frfBE:t»4-*Dx.*:^f-y 7-**, T>(vx9t-^ 
±fB (1) uib«<d:^So 

(12) ffirlB*«£^««#:iJJ:WfBSfc»S'&^*6/S- 
mmWimi)^ J^vi'n— »0|*|fflUc**, ±fB 

(1) i:fBlfeo:^fio 

(13) m.-^'kmx.i>m~. 

L -C , «Jf Bi > ^ n - v' ir **o ^ tT.T , fltlE*«l^«3i 

y-y-f^^h «:-^tr. ±fS (12) (C|E«<D:^ft„ 

(14) ^IE?SL«*#W«fe/^Wort|'i^75% oTi^ti-e 

tBrPfffy-' (%Eb) 7j««5jl 5 0%S:@x.a, ±fB (1) 

(15) mlB*^i^«iS^^7!l^ CLS-g-iirTt^r^l-^, Ji 
IB (1) lClE«fe<0*;feo 

(16) HfllB*Mlt«iS#75f, <2:®^-ti:7tr*L. tlllB 
f£a^-tir7t7>^ ^fB*%^«jt«:tf£il'^-<i-k:>(:f2{l 
^-tir-t^cOli-ffiffl^tL^,, ±|B (1) UfB«o:^jfeo 

(17) ffgB*^i»«SfiJ7S», fiz:«^-lir-7-i'«::ti- 
^\ ±fa (1) {cfB«o:^?feo 

(18) ^5IB*^^«it#7J^ f3:ft^-t!:T-i7^*L. 

vt-f^a^-iir-r^otz'Befflsti*, ±tB (i) t-fBe«o 

(19) m%z^mmm^itii^v'mtmm'A^-^mx» 

^^tg^lCJ^IST-n-tXSrii-r. ±IB (1) U|B«W 

(20) frfB*«£$s«ji{*ii J: y-'iJlB^J-'t <ti,im(r> 
IB ( 1 ) {;fBtto:^So 

(2 1) HlrlB*fi£^«5i#:75^ r)V\±^ ifyX • V>J 
#75»'bS*;gtL«.*t#«:-f tf, ±8E (1) {C|B«0:^ 

(2 2) ffiriBaM^-f-f-Yott^**, ^'jry' 

ji y-^;!., 9 >tr7.y->^ ifyT. • 7 'J y h^-g-tf 

ii^hm^^ixz,. ±iE (1) (:iEeo:^jto 

(2 3) > *'9>f X$n;t7-f 

^fE#Hgi*^«o±{;#«^it7t, aft<SS-g-pr*g 

(2 4) «rfE#-««J^«*«. -t7 5 y .§^mty 

ii^hMtR^iih. ±ti (2 3) UIBISO^^feiglllfifto 
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(2 5) mtmMM^-sim/»m'^m^j:m*^. 
ttr!^vfi'm'tm^hmnt^ixi>. ±ia (23) icieis 

(2 6) ^f5S!>:fi?»^prife/55-poIS6^®A^ 'Sr'bD'U 
V -ii', i if^ Ji- 61 7 ;w :t n }V<r)M^RW 

3) ufa«o*«feigfliiit^» 

(2 7) S!rfe?fe«?*^^*6/^»wtg^e<7)#m^ ^ 

^ ij • 5^ i; • ;/ ^ ;US$^ 

»^ff7j>'b^r-5.^Ji><bS«??*i-&, ±ia (2 3) UfSia 

(2 8) *trfB»«IS^^Sg/i3-/S^t6^S7i», QL 3 5 

0 O^^^-f ^UAiSiO'T'i-l^v • /N'-r 77 y • ■> 
';-X<07'f ^WALFO 1 0 0, LF.0 2 0 0, *5 J; l>' 
FRO 2 OOt-h^J:^Wil-hm^^iXh. ±S2 (2 3) 

(2 9) mtz^Mm'k-^^/»m'^mf£m-hK -Bii^ttr- 

ifB#l«y'* (%Eb) 5 0%«:iex.*, JifS ( 2 

3) t;|EIS<7)*^$S^jt1$o 

(3 0) frf^*^^s«jl^^:;5^ es#Hi:?t€:^i-^> ± 

IS (23) U|E«0*^$S»jif*:o 

(3 1) issfi^mi^mmm'. &wt'k^r.i^L. m 
^■iti-:h<7)r--mm^*ii,. ±ffl (2 3) (zief!to*«feiai 
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(32) ttsm^mf^m^m*. es-g-ij-v- «r w-r 

-S, ±12 (2 3) {C|2«(7)*^$S^it#o 
(3 3) tilf£*^$§«3it<^*^ f£fi-^-ti"7-i'^:frL. 

>{:e:fi#*-r'&ojii$ffl§jL4, ±se (23) uieiR 
(34) «rfe*^^«jg#:7>^ r ;u < ^, .*-7 X • 7 u 

m^hmm^ixh^m^-^tf. ±is (23) {-fe«<o* 
(3 5) ^§immy -( -^xounAK m. 

75''bS«??*V'5., ±fe (2 3) (;ie«<o*^$tfliit#„ 
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